DOI: 10.7860/JCDR/2015/11782.6001

Surgery Section

KARUNAKAR REDDY CHALIMIDI', YOGESH KUMAR?, U. ANAND KINI®

ABSTRACT

Introduction: Chronic foot ulcers will lead to a significant and
prolonged stress to the patients. Pain and discomfort that may
be acute or continuous is the usual complaint in chronic non
healing ulcers that may even exacerbate with change of the
dressings. The end process in any wound healing is wound
contracture and scar formation. Collagen plays an important
role in this stage of wound healing. Collagen particles were
used in chronic non healing ulcer management to prove their
efficacy when compared with conventional dressing in a study
conducted by us.

Objective: To compare the healing process in non healing ulcers
using collagen particles with those of conventional method of
dressing (betadine).
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INTRODUCTION

An ulcer is defined as a break in continuity of covering epithelium,
involving skin or mucous membrane and as a result of molecular
death. Chronic ulcers of the foot are defined as a gradual
breakdown of the epidermal and dermal tissue of the foot lasting
for more than 6 weeks. Various factors have been implicated for an
ulcer to develop in diabetic patients of which important is peripheral
vascular disease which causes decrease in sensation as a result
of peripheral neuropathy [1]. Secondary infection in a chronic ulcer
is very common that will have a copious amount of discharge that
smells foul. Antibiotic treatment for infection, wound dressing,
pressure relief (special foot wear, off loading, inserts and casting),
debridement and desloughing are the traditional management
approaches for diabetic ulcers [2]. Embarrassing dressings,
restricted mobility and disability are the other issues that are often a
great concern to the patients [3]. Collagens functions as structural
proteins of extracellular matrix and are synthesized by the fibroblasts
[4,5]. In normal wound healing process special enzymes called
matrix metalloproteinases (MMPs) breaks down the malformed and
damaged collagen present at the site of wound. So when dressings
containing collagen are used, the MMPS are kept busy breaking
down that collagen and the healthy collagen that is innate of the
body is thus protected, helping in hastening the healing process
[6]. There are other modalities of dressing other than conventional
betadine dressing in ulcer management like sugar dressing, vacuum
assisted closure method. Direct instillation of sugar on the wound
will result in low osmolar effect, promoting early granulation tissue
formation, reduction in oedema. Hence, bacteriostatic effect is
enhanced and thereby hastens the wound healing [7,8]. Knutson
and colleagues performed a study on wounds treated with granular
sugar with povidone iodine to treat 605 patients with traumatic
wounds and burns and observed reduction in healing time by 25%
[9]. But there is still a lack in evidence explaining the cellular and
molecular interactions between sugar and wound environment,
where in our study a molecular basis is explained. Vacuum assisted
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Materials and Methods: It was a non randomized, prospective
study conducted for a period of October 2012 to October
2014 in hospitals belonging to Kasturba medical college. Non
concurrent pre and post comparative study; between collagen
group and conventional dressing group. A total of 110 patients
with chronic ulcers were included; each group comprising 55
patients.

Results: There was a significant decrease in wound size with a
mean difference of 37.29 in experimental group when compared
to 14.29 in control group.

Conclusion: Collagen dressing is effective in management of
chronic non healing ulcers when compared to conventional
betadine dressing. It heals by forming an early granulation
tissue and thus reducing the length of hospital stay.

wound closure is a recent and significant method of wound closure
management. This method was first described by Fleishmann in
1993 [10]. This method works on application of controlled negative
pressure on wound bed. Gradual traction on living tissues can
stimulate and promote regeneration of tissue structures. Morykwas
et al., studies showed decrease in the bacterial load in wounds
treated with negative pressure therapy [11]. There should be
complete hemostasis before application of vacuum dressing and
this has to be used in caution in patients with coagulopathies. Also,
maceration of skin and pain due to suction make it uncomfortable.
Where, in our study such complication was not reported. Pressure
maintaining appliance and patient education is also needed.

Dressings containing sterile collagen particles were used in the study
and compared with conventional (betadine) dressings. The aim of
our study was to evaluate the efficacy of collagen particles, with
an objective to compare the rate of healing process using collagen
particles with those of conventional methods.

MATERIALS AND METHODS

The study was a non randomized and prospective comparative
study between collagen and betadine dressing group. It included
110 patients with 55 in each group, 55 patients were subjected to
collagen dressing and 55 patients to betadine dressing. Comparison
between these two groups was done with respect to parameters of
wound area, number of debridements, number of dressings and
mode of healing. Institutional Ethical committee clearance was taken
before starting the study and informed consent was taken from
all participants. The study was conducted from October 2012 to
October 2014, in Government Wenlock Hospital, Kasturba Medical
College and Hospital, Attavar & Ambedkar circle, Mangalore,
Manipal University, India.

Inclusion criteria: All non healing ulcers were included like diabetic

ulcers, venous ulcers, traumatic ulcers, bedsores, amputation
stump ulcers.
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Exclusion criteria
1) Ulcers having exposed bone without granulation tissue.

2) Ulcers with proven malignancy.

Application methodology

Collagen particles, lyophilized type 1 intact collagen of fish origin,
were used. Wound bed was cleaned with normal saline, to the
extent that it doesn’t cause any trauma. Measurement of ulcer size
and area was done by putting a transparent plastic cover over the
ulcer and markings were made along the margin and then the cover
was placed on the graph paper and assessed periodically.

Initial debridement was done in case of unhealthy wounds with
extensive slough. Later, depending on the amount of dead tissue,
periodic debridements were done.

Collagen particles were sprinkled sufficiently to cover the wound
surface. In case of tunnelled and undermined wounds, collagen
particles were made into paste or a solution with normal saline to
ensure that the particles penetrated into the wound. Wound was
covered with an absorbent dressing. Frequency of collagen particles
application was done initially on daily basis; subsequent dressings
were changed every 3-4 days and assessed.

In the study the variables considered were: decrease in wound size,
number of debridements required, duration of healing. A comparison
was made with that of betadine dressing. Follow up was done for a
period of 6 months.

RESULTS

Comparison between these two groups was done in parameters
of wound area, number of debridements, number of dressings
and mode of healing [Table/Fig-1-4]. [Table/Fig-5-7] depict three
different types of ulcers, at their time of presentation and few weeks
after collagen particle application.

Group N Mean | Std. Median | Mean Change | Wilcoxon
Deviation Difference | (%) Signed rank
text p-value
Case Wound 55 | 82.09 |67.571 67.00 37.291 45.43 p=0.000
initial area <0.001,HS
Wound 55 | 44.80 | 45.480 23.00
final area
Control | Wound 55 | 61.07 |51.613 36.00 14.291 23.40 p=0.000
initial area <0.001,HS
Wound 55 | 46.78 | 44.481 26.00
final area

[Table/Fig-1]: Comparing the decrease in wound area

Wilcoxon signed rank test p-value 0.000, highly significant
(N = number of individuals)

Group n Minimum | Maxi Mean+Std. Median | t-test Mann-
mum Deviation p-value | whitney test
p-value
Cases | 55 3 18 6.96+3.355 6.00 | <0.001 <0.001
Control | 55 6 35 17.8946.151 16.00 HS HS
Total 110 3 35 12.43+7.379 12.00

[Table/Fig-2]: Comparison on number of dressings

Mann-whitney test p value <0.001, highly significant. (N = no of individuals)

Group n Minimum | Maximum Mean+Std. Median Mannwhitney
Deviation test p-value
Cases | 55 0 6 2.07+1.260 2.00
Control | 55 1 6 268:1357 | 200 | 00300
Total 110 0 6 2.33+1.328 2.00

[Table/Fig-3]: Comparison on number of debridements

Mann whitney test p-value 0.035; highly significant. (N = no of individuals)

DISCUSSION

Wound healing involves a timely expression of various growth
factors that promotes cellular proliferation and migration, collagen
deposition and formation of new connective tissue matrix [12,13].
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Group | n Minimum | Maximum | Mean | Std. Median | t-test Mannwhitney
Deviation p-value | test p-value

Cases |55 |3 18 6.96 | 3.355 6.00 .000 .000

Control | 55 | 6 35 17.89 | 6.151 16.00 HS HS

Total 110 | 3 35 12.43 | 7.379 12.00

[Table/Fig-4]: Comparison on mode of healing

[Table/Fig-5a]: Bed sore at initial presentation
[Table/Fig-5b]: Wound after debridement
[Table/Fig-5c]: Collagen particles sprinkled over the wound bed

[Table/Fig-6a]: Traumatic ulcer at the time of presentation
[Table/Fig-6b]: After application of collagen particles
[Table/Fig-6c]: After two weeks

[Table/Fig-7a]: Venous ulcer at the time of presentation
[Table/Fig-7b]: Application of collagen particles
[Table/Fig-7c]: After two months

Collagens are Proline-rich proteins that are fibrous with long, stiff,
triple stranded helical structure comprising of three a-chains. The
major collagen molecules that give tensile strength to skin are
heterotrimeric collagen type |, formed by two o 1(l) chains and one
a 2(]) chain and homotrimeric collagen type lll, formed by three a
1(lll) chains [14,15]. The role of collagen in improving wound healing
is by stimulating fibroblast activity [16].

This study was undertaken with the aim to evaluate the efficacy
of collagen particles as a topical wound dressing in patients with
chronic non healing ulcers. Donaghue et al., in 75 patients had
compared the efficacy of collagen-alginate topical wound dressing
with that of regular wound dressing with guaze and normal saline in
diabetic foot ulcer patients [17]. There was an 80.6% of reduction
in mean wound area, observed in collagen-alginate dressing group
compared to 61.1% in guaze-dressing group. In our study a
decrease in wound size from initial area to final with mean difference
of 37.29 was observed in experimental group when compared
to 14.29 in control group, with p-value of (<0.001) that is highly
significant. Another study done by Graunlich et al., compared the
effectiveness of collagen with that of hydrocolloid in pressure ulcer
healing [18]. A total of 65 patients were included, of which 35 were
subjected to collagen dressing and 30 to hydrocolloid dressing.
Complete ulcer healing was observed in 8 weeks in collagen group
(51%) compared to (50%) in control group but the mean healing
time was same. In our study complete wound healing was observed
in 69% in experimental group as compared to 60% in control
group. Above studies were done comparing alginate dressings with
guaze dressing and hydrocolloid dressings with collagen, where
collagen is shown to be effective in wound healing. As there are
not many studies available comparing collagen particle dressing
with conventional dressing our study lags in proven data. And
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comparison with negative pressure wound dressings could not
be done as it was applied in wounds with initial wound size being
more than our study group. Coming to advantages of collagen
dressings over conventional dressings, frequency in change of
dressing is reduced causing less discomfort for the patients, no
case of allergic response to collagen particles has been reported
in our study and application methodology is easier when compared
to sugar dressings or vacuum dressings where a negative pressure
system is required. Disadvantages are, this is not a cost effective
treatment when used for bigger wounds, cannot be applied over
infective wounds where debridements at initial setting are needed.
The use of new dressing modalities with use of collagen particles
can increase the potentials in wound healing but further studies are
needed to prove the efficacy.

LIMITATIONS

The present study had the following limitations. First is that it was
not a randomized study, so similarity among type of ulcers and size
of ulcer was not maintained. Second, sample size was very less
where we included only 55 patients in each group. Third is the cost
factor, as collagen dressing is not very cost effective.

CONCLUSION

Collagen particles are effective in hastening the healing process by
formation of early granulation tissue and wound contraction. So
that, the number of debridements and dressings required can be
reduced; as supported by the present study. Daily dressings may
be uncomfortable for the patient causing pain affecting their social
well being. Collagen dressings can be changed once in 2-3 days
depending on the wound burden subjecting the patients for less
discomfort. A significant decrease in wound size was observed in
the experimental group compared to control group. Through our
study we could prove that collagen dressing is better in comparison
with conventional dressings considering early granulation tissue
formation and reduced hospital stay.
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